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MONSANTO PRODUGCT NAME

YDROL® 500B-4 FIRE RESISTANT
 HYDRAULIC FLUID

% drade wﬂﬁ‘fﬁi of
Inventory of
1w authonty of

”‘“%f 4 Hre re%(smr fydraulic fhid is o argpréelary produact. The ey
: st of BKYDROL LD-4 bydrautic fluid g
i S“ uostances pubéiﬁhﬁﬁ wooma ULE, Environmantal Protection Agency
: Bubstance Control Act (TSCA).

ey Phosgnate Estars with performance addilives,

This produet is not classified az% a.z:ﬂngmz;: i1
U.S. Depaniment of Transportalic '

RN
Labei Rpquirement: Product Lase!

:\Bépﬂﬁmlfﬁ& Chessr

v (RQ)
Under U.S, EPA CERCLA

- Reguiations: Not Listed

U.8. Burface Frelght
Classificsiion: , Hydrauliz Systern Fluid, Other Than Faeloleum

Hezardous Chemical{s) '
Under e""fé?i-;’é Hazard ~
Comenpsicalion Standard: Thig product containg, as components, the s stad below

which are identified as hazardous chernicals und ‘

Q84 Hazard Communication Stas

Tributy! Phosphate, CAB Rag. Mo
Dibuty! & Fheny! Phosphate, CAS Reg

wﬁaﬁwm STATEMENTS

WAFNING!
CAUSES %r*HITRTfQN TO EYES, SKIN, AND Rb 0 ATORY v

PRECAUTIONARY MEASURES

Avoid contact with eyes, skin, and cioth rm
Avoid breathing vapor or mist,

&eag container closed.

Use with adequate ventilation

Wash thoroughly after handling.

e AT

Emptisd container retains vapor and product f&*fsu}ﬂ‘_,
clagrad, *‘ﬁ"amaﬂm ed or destroysd. DO NOT REUS

I
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EMERGENCY AND FIRST AID PROCEDURES ,
; FIRST AlD:  IF IN EYES, immediately Hush with plenty of water for at feast 15 minutes. Call a physician. -

iF ON S?i;lh!, immediately flush with plenty of water. Remove contaminated ciothing. Call a physician if
irritation persists, Wash clothing separately before revse. : ‘

IF iNHALED, remove to fresh air. If not breathing, give artificial respiration, preferably mouth-to-mouth.
it breathing is difficult, give oxygen. Call a physician. .

OCCUPATIONAL CONTROL PROCEDURES

Eye Protection: Wear chemical splash goggles and have eys baths available where there is
1 ' significant potential for eye contact.

8kin Protection: Wear appropriate proteciive gloves that provide a barrier and protective cloth-
3 ing to prevent skin contact. Consult glove manufacturer 1o determing appropri-
ate type glove for given application. Wear a face shieid and an apron that pro-
vides a barrier when splashing is likely. Wash conlarninated skin promptly.
| Launder contaminated ciothing and clean profective equipment belore reuse.
Wash thoroughly after handling.

Respiratory
E Pratectibn: Handiing this product at room temperature should not present an inhalation
| hazard since the material has a low vapor prassure. if the materia! is heated and
| released or aerosolized in a mist form in excessive cuncentrations, use
NIOSH/MSHA approved respiratory prolective equipment. Congull respirator
manufacturer to determine the appropriate equipment typs for given application.
Respiratory protection programs must be in compliance with the OSHA

Respiratory Protection Standard (29 CFR 1810.134),

Ventilation: No special ventilation is required besides good room vemiation. if haated
“ material is reieased or aerosolized, local mechanical exhaust ventilation
should be used at the source of air contamination,
Airborne
Exposure Limits:  Product: Dibulyl Phenyl Phosphate
| (CAS No. 2528-36-1)

OSHA PEL: None Established
ACGIH TLVt: None Established

Product. Tributyl Phosphate
(CAS No. 126-73-8)

OSHA PEL/TWA: 5  mg/m (0.4 ppm) time-weighted average
ACGIH TLV/TWA: 2.5 mg/m® (0.2.ppm) time-wsighled average
ACGIH TLW/STEL: 5  mg/im® {0.4 ppm)

BOE-C6-0189499
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Monsanto materiaL saFeTY DATA | Page3af8
FIRE PROTECTION INFORMATION | o
Flagh Point: 320°F : Method: Cleveland Open Cup -
Fire Point: - 350°F Method: Cleveland Open Cup
Auto Ignition. :

Temperature: 750°F Method: ASTM D-2155
Exx‘!ngdishlng Madia:  Water spray, foam, dry chemical, carbon dioxide or any Class B extinguishing
: agent,
Special FireFlghting ~
Procedures: Flrefighters or others exposed to products of combustion should wear full

protective clothing including seif-containad breathing apparatus. Equipment
should be thoroughly decortaminated afier use.

Unusual Fire and ,
Explosion Hazards: Products of decomposition include hazardous carbon moenoxides, carbon di-

oxide and oxides of phosphorus.

REACTIVITY DATA

Stabliity: Product is stable under ordinary conditions of handiing and storage
' | and under continued use up to approximately 280-275°F.

'Materfalé to Avoid: Exposurs 1o strong oxidizing agents may result in generation of heat |
-~ and comiustion products, ‘

Hazardous Decomposition .
Products: :  Oxides of Phosphorus may form. No other uniqualy hazardous de- | I

1 composition products are emaeted If the product is burned, as with | ©
any organic materiai, carban monoxide and soct can be produced.

Hazardous Polymerization:  Doss not occur.

HEALTH EFFECTS SUMMARY

The following information presents both human exparience and the resulis of sciantific expsriments
used by qualified experts to assess the effects of SKYDROL 500B-4 fire resistart hydraulic fluid on the
health of industrially exposed individuals and 1o support the Precautionary Staternanis and Qcoupa-
tional Control Procedures recommended in this document. Ta avold misunderstanding, ihe data pro-
vided in this section should be interprated by individuals trained in evaluation of this type of information.

Human Ekberienca

Dermal contact and inhalation are expected 1o be the primary routss of occupational exposurs to
SKYDROL 6008-4 fire resistant hydraulic fluid. Eye contact with this product has been reporied to produce
marked pain in the eyes but has not been reported 1o cause damage to the syes. Irritation in the form of
drying and cracking of exposed skin may be caused by repeated or prolonged skin cortact with this
material. Exposure to aerosolized SKYDROL 500B-4 hydraulic fluid or vapors of SKYDROL 5008-4 |}
hydraulic fivid produced at high temperatures has been reported fo produce nose and throat frritation |13
accompanied by coughing and wheezing. Inhalation of Tributy! Phosphate, a component of SKYDROL
5008-4, at concentrations above the recommended TLY may cause nausea and headache. :

{Haalth E!factg Summary Continued On The Next Pags)

BOE-C6-0189500
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Vionsanto MATERIAL SAFETY DATA | _Pagedof8
HEALTH EFFECTS SUMMARY (Continued)
Toxicological Data

Data from Monsanto studies indicate the following:

W MONSANTO "

b
LA

SKYDROL®5008-4 Fire Resistant Hydraulic Fluld

Oral LDy, (Rat): 2,2,00 mgrkg, Slightly Toxic

Dermal LDy, (Rabbit): Greater than 7,840 mg/kg, Practically Nonioxic

Eye Irritation {Rabbit): (FHSA) 2.4 on a scale of 110.0, Slightly irritating

Skin lrritation (Rabbit): (FHSA) 2,5 on a scale of 8.0, &‘zahﬂy Irritating

Vapor inhalation 4-hr LC5, (Rat): Greater than 4.5 mg/l. No mortality was observed & greater than
4.5 mgy/, the highest atmosphetic concentration achievable in this
study. .

Paich testing of 53 human volunteers with SKYDEOL 500B-4 hydrautic fiuid predused no positive
reactions foilowing initial application; 14 out of 53 subjects displayed reactions during sudsequent
_induction exposes. No reaclion was observed on challenige. SKYDROL 5008-4 fiuid is not Cﬂngidared a
L primary arritam or a dermal sensitizing agent.

Components

1 Data from Monsanto studies and from the available litsrature on the components of SKYDRGL 5008-4
hydraulic ﬂuxd which have been identified under the criteria of the OSHA Hazard Communication
v Standard (29 CFR 1910.1200) are discussed below:

Dibutyl ﬁ’henyl Phosphate

Patch testing of 50 human voluneers with Dibutyl Phenyl Phosphate produced positive reactions
in 2 out of 50 subjects following the first two apglications; no positive resclions ware cbssrved
during subsequent repeated induction exposures. No reaction was observed on challange. Diln utyl
Phenyl Phosphate is not considered a primary irritant or a sensitizing agent.

A neurotoxicity study was conducted with Dibutyi Phenyl Phosphate in adult hens. Adult hens were
dosed orally with a single dose of 1.34 g/@fg This dose was repeated 21 days laler. No gross signs
of neurclogical effects and no microscopic evidence of demyelination in brain, spingl cord or sclatic
nerve were obsetved.

Dibutyl Phenyl Phosphate was appiied to the infact and abraded skin of rabbits at dosages of 10,
100, and 1000 mg/kg/day for 6 hours/day, & days/week for 3 wesks, Dermal irfilalion was
observed at the site of application. Significant reductions of plasma cholinestarase adtivity were
determinad for high-dose males and females and for mid-dose males. Slight reductions in brain
and emhmcy!e cholinesterase activities wers determined for bigh-dese males and femalss amﬁ for
high-dose males, respectively. No other adverse biochemical, hematological or urinalysis eflecls
weare chserved. The systemic no-effect level was consideted to be 10 mg/kg/day.

Dibuty! Pﬁeny! Phosphate was administered to rats at dietary concentrations equivalant 1o 50, 150
or 500 mg/kg/day for 90 days. Decreased body weight gains and focd consumption were observed
at the high-dose exposure level. Increased liver weight/liver-to-body weight ratios and decreased
lung weights were observed in the mid- and/or high-dose exposure groups. Hemalologic
parameter alterations were reported in the high-dose group. Histopathologic lesions were noted n
liver, kidneys, bladder, and ovaries of most treatment groups.

ina subsequent 90-day study, rats were administered Dibutyl Phenyl Phosphate in the diet of a
dosage of 5 mg/kg/day. No adverse hematological or histopathological effects and no changes in
plasma or erythrocyte cholinesterase activity were observed.

{Health Effecis Su{nma;y Continued On The Next Page)
: |
|
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HEALTH EFFECTS SUMMARY {Continued)
Dibutyl Pheny! Phosphate (Continued) :
No teratogenic or fetotoxic effects were observed in the offspiing of rats adminisiered Dibutyl
Phenyl Phosphate by gavage at a dosage of 3, 30 or 300 mg/kg/day on days § through 15 of
gestation. No maternal toxic effects were cbsarved at any treatmant level.
Dibuty! Phenyl Phosphate was evaluated for mutagenic or gencloxic potential in the following
systems: microblal assays with five Salmaonelia straing and one strainn of Saccharomyces yeast;
in vitro induction of L5178Y TK mouse lymphoma cell point mutations; and a hepaiocyte primary
cultura/DNA repair assay. No mutagenic activity was observad in any of these assays.

Tributyl Phosphate
Single intraperitoneal injections of Tributyl Phosphate at dosages of 850 to 1,000 mg/kg were
reported to cause paralysis in mice.

A neurotoxicity study was conducted with Tritutyl Phosphate in adult hens. Adult hens were dosed
orally with a single dose of 1.84 g/kg. This dose was repeated 21 days iater. Mo gross signs Qf
naurploglcal effects and no microscopic evidence of demyelination in brain, spina wraﬁ or sciatic
nerve were observed.

Trtbutyl Phosphate was administered o rats by gavage st doses of 0.28 and 0.42 mi/kg/day for 14 |
conaacutiva days. Decreased body weights were reported in all treatment groups at 7 days and in P
low- rdose fermales at 14 days. Conduction w&*ie‘,uy of the caudal nerve vpaw reduced in high-dose "
malas. Increases in refractory periods of caudal nerve were reporied in high- and low-dose groups.
Morphological alterations in unmyslinatad fibers were reported in the high-dose groups. No axonal
degeneration was observed.

|
Rats‘ wera administered Tributyl Phosphate by gavage at doses of 0.14 1o 0.42 mikg/day for 14
consecutwe days. Alterations in organ weights and hemalological and biochemical paramaters
‘were reported in low- and/or high-dose treatment groups. One of 4 mals tats in the high-dose
group examined for histopathological changes was reported 1o show degeneratize changes in the
seminiferous tubules. No other histopathological abnormalities were observed.

Reduced body weights, reduced feed consumption and aitered organ weighls with decraased
geruim enzyme and glucose levels and increasad cholesteral and/or urea nitogen evels were re-
poried in male rats fad dietary concentrations of 0.5% and 1.0% Tribuiyl Phosphals for 10 weeks.
Blood coagulation times were also prolonged foliowing this in vive treadment wath Tributy! Phos-
phate, brain cholinesterase activity was significantly elevated. Activities of serum ang liver
cholinesterase did not change. Following in vitro reatment of rat brain and liver homogenates and
serum with Tributyl Phosphate, rno change in cholinesterase aclivities were reporiag.

Rats were fed diets containing Tributy! Phosphate at leveis of 8, 40, 200, 1000 of 5060 ppm for 90
days. Hematological, biochemical, and coaguiation parameler changes and increased liver
we:ghts were reported in the high-dose 2 mmaia Urinary bladder hyperpiasia was observed among
male and female rats at 5000 ppm and among males given 1000 ppm. in & separate study, male
and female rats given Tributyl Phosphaie by gavage at fevels of 0.20 and 0.30-3.28 mg/kg/day 5
dﬁys/week for 13 weeks were also reported to exhibit urinary bladder hyperplasia,

Another feeding study was conducted in rals with Tributy! Phosphats at a dietary level of 0.5% for
9 weeks. Decreased body weights and altered organ weights with increased urea nitrogen levels
were reportad. No adverse effects on hematological parameters, blood coagulation time, or serum
enzyme activities were reported. -

Cholinesterase activities of hurnan red cell hemolysate (substrate concentration 1x10-3 M ace-
tyicholine) and human plasma (substrate concentration 1x10-2 M acetylcholine) were reported to |
be inhibited by Tributyl Phosphate in vitro.

éneiﬁﬁ;;uq; =F r—aaag SO~ V1Va AL33VS TVIHI VA

(Health Effects Summary Continued On The Next Page)
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HEALTH EFFECTS SUMMARY (Coentinued)

Dibutyl Phosphate (Continued) .

?iibutyl; Phosphate administered inirapsritoneally 10 rats at dosages ranging from 16 to 226 mg/kg
z produced a dose-dependent increase in serum -glucuronidase activity. No effect on serum
chalinesterase activity was reported at any dose level tested.

No mutﬁagank: activity was reported in microbial assays using Salmonefla and Escheschia organisms
orina ‘sex-i’inked dominant lethal assay in Droscphia.

Féficzwmg & single oral dose (14 mo/kg} of radiclaneled Tributyl Phosphate fo male 7
and 6% of the administered radiolabel was reporied (o be excrated in uring %maﬁfm ais ﬂ-:,! faces‘
respectively, within one day. Male rats given a single imrsperstcv*'uea ﬁe:»;gsﬂ (‘f* M kg)
beled Tribulyl Phosphate were reported o excrato 70%, 7% and 4% of the admi
in urine, exhaled air, and feces, respectivaly, within one day.

| Additlonal Information

| A Threshold Limit Value (TLVt) has been established by the American Conierence of Governmantal
Industrial Hygienists for Tributyl Phosphate. For further information on Tributyl Phosphate, please refer
to the current edition of the Documentatiion ¢f Threshoid Limit Values.

"PHYSICAL DATA
-Appearance

LE}

Ciear, purple, oily liquid

_Bolling Point @ 267 mm Hg
(Based on Vapor Pressure Data):  Approximately 257°F

Pour Point: | 1 Less than —80°F (Maximumy)
Specific Gravity @ 25/25°C: 1.052-1.060
Viscosity @ 100°F: 10.8-11.6 ¢s
f Refractive lgwdex, n 25/0: 1.445-1.474

KNote: These physical data are typical values based on material tesied but may vary froim sampls 1o sample.
Tyvpical values should not be construed as a guaranteed anslysis of any sp n«:em !e:% of 3% fs,;:.m! 'ai o BN,

SPILL, LEAK & DISPOSAL INFORMATION

Emergency Spili and
Leak Information:  Ahsorb spilled of leaked malerial on clay, sawdust, or other absorbent material,

953P0§af informati@n. Waste should be incinsrated or disposed cof in a hazardous waste landfil,

: Either disposal route should be in accordance with all local, state or tederal
regulations. This material should not be spilled, dumped, rinsed, or washed
into sewers or public waterways.

" BOE-C6-0189503
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ADDITIONAL COMMENTS

Environmental Toxicity Information:

*MQNCQMTD‘“°“

SKYDROL 5008-4

48-hr ECy, Daphnia magna: 6.5 mg/, Moderately Toxic
48-hr ECyy Algae (Chiorophyil): 7.1 mg/t, Moderately Toxic
96-tw EC4, Algae (Cell Count): 8.8 mg/l, Moderately Toxic
96-hr LCy, Fathead minnow: 3.0 mg/l, Mederately Toxic
96-tw LCg, Ralnbow trout: 2.6 mg/, Moderaialy Toxic

Dibutyl Phenyl Phosphate

96-hr TC,, Bluegill sunfish: Estimated 1o bs between 1 and 10 ppm, Moderately Toxic
14-Day LC 5o Rainbow trout: 2.4 mg/

Daphma magna were exposed to Dibutyl Pheny! Phosphate concantrations of 0.014, G.028, 0.085, 0.082
and 0.25 mg/ through one generatwrs {21 days). ‘noreased ﬁlQ’iH*i‘"}f reductions in ﬁu wia! length of
Daphnia at 7 days, end reductions in the percent of gravid females were observed ut 028 mgl The
mapdrmurn accep%ab!e toxicant concentration was greater than 0.092 mgl and (eas han 3.25 myg/l,

Rainbow trout eggs were exposed to Dibuly! Pheny! Phosphate cencsntrations ranging from 0.007 lo
0.110 mg/i No treatment-related effects were cbsarved on hatchability of egps of growth and
-survival of the fry. The maximum acceptabie toxicant concentration was grealer than 0.3 2{3 g,

i

Dibutyl Phenyl Phosphate had a primaty degradation raie of greaisr than $3% in & ssemicontinuous
“activated sludge test; this material was classified as readily degraded. in a river dis-away study, Dibutyl
Phenyl Phosphate was ciassified as being readily degraded.

Tributy! Phosphate

Tributy! Phcisphate was evaluated in a semi-continuous activated sludge test, the Thomg
biodegradaiion assay and in a river die-away ltest. Based on resulls fror hose aupays, Tribuly Phosphate
wes classed as readily degraded.

smon-Diuthio-Surm

vIva AL3IVS WIHILVA

Froduct Qualifies under the following spacifications:

BMF 3-11F, Type IV, Class 2, Grade A
DMS 2014C, Type 1V, Class 2

LAC MS (-34-1224, Type IV

SAE AS 1241A, Type 1V, Class 2

NSN 9150-01-056-4883 (iqt)

BOE-C6-0189504
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DATE: s2a85 SUPERSEDES: 122184
MSDS NO.: Moogos729 PG
FOR ADDITIONAL NON-EMERGENCY INFORMATION, CONTACT:

MSDS Coardinator

Specialty Chemicals

Monsante Chemical Company
(314) 6894-1000

(A Unit of Monsanto Company)

Moitod: mehmgh B Indormation and recommendations @ot forth harain harsinaitar "Information”) are prasented In good falth ered Delleved 0 be comedt a8
of the date horéw! Monssto Company makaeg no represeniations or werartiss as lo the complolensas o accurscy therect, indormation s suppiled upon the
condition that the persons revsiving same wiil make thelr own detsrmingtion &5 o fs sultability Ior %ol purposes prior to use. In rg everd will Monsanio
Caerpany be romr-s#bla for dameges of any nature whalsosvar rasultng i the use of or rellance upon Information or the product o which Infewrrution
Patare. WMothitg coniaingd herain @ o ba construed 5% a reeommendation & uss any produdt, proceas, squipraent or formuiation in conflict with sy patert, and
iormanto Company maken no represaniglion or wardanty, express o impllad, that the use thareot will not infringe any patent. MO REPRESENTATIONS OR 1
WARRANTIES, EITHER EXPRESS OR IMPLIED, OF N‘\.F\PHAN’QNUTY FITHESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER NATURE ARE- |
MADE H?::FlEUNDEH WITH RESPFECT TO INFORMATICN OR THE FRODUCT TO WHICH INFORMATION FIEFEHS g Ll

SKYDROL® i & registerad trademan of Monsanio Gompany. :
Vi ies rogi:to tradernark of the Amencan Conterancs of Govarnmental Indu:

Hygianists {(ACGIH).

'BOE-C6-0189505
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SARAH ADAMS
DOUGLAS AIRCRAFT CO.
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